. Archives of Disease in Childhood, 47, 741 . Leucocyte blood picture in ill newborn babies. Serial blood leucocyte counts were made on 35 ill preterm and term babies during the first 28 days of life.
Ill babies with no clinical or bacteriological evidence of infection showed no changes in the blood leucocytes during the neonatal period when compared with normal babies.
The changes in the blood leucocytes in babies with proven or suspected bacterial infection were an increase in the absolute values of polymorphonuclear neutrophils, an increase in the absolute values of immature neutrophils, a significant fall in polymorphonuclear neutrophils (below 1000/mm3) and in eosinophils (down to 0) in very ill babies, and toxic granulation of neutrophils.
Blood leucocyte counts in newborn babies have generally been considered to be so variable and unpredictable as to be of little value for clinical purposes. Leucocyte studies in ill babies have therefore been thought to be unnecessary, so that few authors have dealt with this subject (Hofmann and Welcker, 1925; Rogatz, 1930; Muhl, 1949;  Klees, Schlagetter, and Wokkittel, 1958; Strakova, 1964) .
Serial measurements of the leucocytes in the blood of healthy term and preterm newborns with attention given to the absolute number of individual cell-types have shown, however, that changes in the leucocyte count in the first days and weeks of life follow a constant pattern and that normal ranges can be established (Xanthou, 1970) . The purpose of the present study was to determine if there were any meaningful changes in the blood leucocytes in association with illness in preterm and term babies in the neonatal period.
Materials
Thirty-five ill babies were studied, consisting of the following groups.
A. 11 preterm infants in whom a diagnosis of bacterial illness was not entertained: the majority had respiratory distress.
B. 11 infants in whom a diagnosis of bacterial infection was considered likely on clinical grounds; 3 were born at term, the remainder were preterm.
In these infants, and in those of group A, 4 or 5
Received 21 February 1972. blood counts were done on each during the course of the illness during the first month of life. C. 13 infants, all with birthweights below 2500 g, and born before the 38th week, in whom bacterial infection was also considered likely. In all these, serial leucocyte counts were already being done when they became ill, as part of a study to determine the neonatal blood leucocyte pattern (Xanthou, 1970 (Fliedner et al., 1964 Table I ), of whom 7 were in group B and 4 in group C. In the remaining 13 infants, bacterial infection was considered possible, but not proven; it might have been modified by antibiotic therapy (see Table II ).
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Changes of neutrophils with illness. The neutrophil leucocytes of the ill, but non-infected preterm infants in group A showed no differences in number or appearance when compared with the normal series. They will not be considered further.
All infants in groups B and C, whether their bacterial infection was proven or merely suspected, showed both qualitative and quantitative changes.
Quantitative While in healthy term and preterm babies the absolute values of polymorphonuclear neutrophils after the first 3 days of life never exceeded 7000/ nun3, in these ill infants they were usually found in numbers exceeding this value, sometimes reaching as high as 17,500/mm3 (see Table II ).
It was a noticeable feature of the white cell counts in the healthy premature and term babies that the polymorphonuclear neutrophil count did not vary from day to day by more than the experimental error of the method (Xanthou, 1970) . Significant daily variations of these cells were, however, found in some of the babies suffering from infection.
In some babies with undoubted and very severe infective illness, the polymorphonuclear neutrophil count dropped to low levels, sometimes below 1000/mm3, and where there was a previous count this drop was sometimes found to be very abrupt. Preceding or accompanying the rise or fall in neutrophils though, there was nearly always a significant rise in metamyelocytes and sometimes in more immature forms (myelocytes, promyelocytes, blast cells)-metamyelocytes sometimes exceeding 1000/mm3. When the polymorphonuclear count was normal or low at the onset of illness and the baby improved, there was a rise in neutrophils usually within 24 hours, but if the baby deteriorated the neutrophil count remained low and the numbers of other immature cells also dropped before death (see Fig. 1 and 2) . Table I ) of 29 weeks' gestation developed recurrent apnoea and signs of intestinal obstruction on the 8th day of life. White cell count at this time showed a marked increase of immature cells without a rise in polymorphonuclear neutrophils. At operation the following day a perforated gangrenous caecum was found. Postoperatively the polymorphonuclear neutrophil count rose from 6000 to 14,000/mm3, and the serum IgM which was 15 mg/100 ml on the first day of life had risen to 200 mg/100 ml. The baby survived and his white cell count gradually returned to normal. Qualitative changes. An increase in the ratio of band forms to polymorphonuclear neutrophils was found in all cases, and in some the proportion of band forms was as high as 90%.
With severe infection, toxic granulation of the neutrophils was almost invariably present, a change never seen in healthy newbom babies (see Fig. 3 ).
Whereas in severe proven infections most of these quantitative and qualitative changes in the neutrophil series were to be found, in less severe but proven infections fewer changes were found, and in possible infections only one or two.
Changes of eosinophils with illness. No definite changes were found in the blood eosinophils of term or preterm babies in group A. With overwhelming infection the absolute numbers of eosinophils tended to decrease and finally to fall to zero shortly before death.
Changes of basophils with illness. The basophils tended to follow the fluctuations of the blood eosinophils. (Muhl, 1949 , Klees et al., 1958 Strakovd, 1964) ; these studies are seldom referred to in the literature.
During the first 3 days of life, the number of neutrophils normally falls (Xanthou, 1970) (Boggs, 1967) .
Another change is the decrease in the absolute values of eosinophils during overwhelming infection. This has been noticed in the past (Bach and Srithavat, 1960; Gaubert, Claverie, and Gaubert, 1960; Lorenz, 1960) . Naiden and Ross (1954) believe this eosinopenia to be due to the hyperadrenalism found during severe infection.
The most important finding from this study has been (1) that there were no definite changes in white cell counts in ill babies in whom there was no evidence of bacterial infection, and (2) that there were marked changes, quantitative and/or qualitative in the neutrophils of both term and preterm babies suffering from either proven or suspected infective illness. However, since these changes were found to be present in both definitely infected and possibly infected infants we cannot be certain that such quantitative and qualitative changes are specific for infective illness. None the less, no baby thought to be suffering from infective illness was found to have a normal leucocyte count.
As can clearly be seen from the results of the present study the total white cell count is of only limited value in the diagnosis of illness during the neonatal period, and the differential count is required to determine the absolute values of the various cell types and the immature cells. In addition, inspection of the white cells is very important for the detection of band forms and toxic granulation.
